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€tr®   pe®ffi$1fafaifegr   Sf   Stuckgr±ritT   bt±iae   m£,ffifi®se   ¢®   ffifelm   lms±cht   lifes~o
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±8   grS#®rr®d   to   fl8   th@   €&FifeSn   lde  ifebhcd   tsn  oocSs31en,     'Thls
m®bh#d   wfl+fi   dBv©1SPSed   pplmfari£1y  try   Dp,*   ij¢71".find   HikebF   i[¥n.1ty®t+*
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inn  €SptoSn  li{.   xp#®v±tiB&   tst}e¥  ffip®  ns  ¢1d@r  thfatt  fa""cxlm®ti®1gr
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"!a   ifemgr#ffiIr   ¥   tithife   ffimti&gr®   ##givtr£®RE   ice   REvfifiw©tl   fe.te#
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Prevlau3  €8  €hlS  ppSJ€¢t  ne  uetrtsB  Bf  a  E1"'119p  n&€ur.a
had  besn  d®n®  S®na®gtnlng  the  mid,dens  tip  the  #fan*rtil  Gzalf
Coast   of  F1®relda*     'Fha®  ?rlm&ry  r€a8®n  f ogiv  thl8  ttffi3   €hfas
un€11  th£  9ff€a¥&ts±3n  Sf  ttr®   P5ilenGtr  F&1d&¢n  b#  #hg  FIStrldth
State  nIu8¢un  sL  9itfe   st21€stbl®  fun  s!uch  a  Study.   Gn®  1&rgG
enSu8h  bath  ln  maaB  fa.Rd  ln  €hr¢n®1ngF,   hthd  n®*  ba¢n  loSa.tg&*
Itlw98tlg&tl®nB  Somerfa&t  Blmlla_rt  S¢  the  ®na  detsl€  #1*h
ln  thl8   paper  h&iF`®  fro®n  aStt9  1m  v&plGug  mlEtlan  $1ts®E  p#1ttftF-
ily  falonff  the  4`tlat]€±e   g®&b®g!F8   ®r  ffl®pid&*     i*vtitt  fn  €h®s!ca
ltfty®8€iffati®n®f   ffic®1®ff±c&1   1uteppF©Cati£Sns   ®f   Str®   fa"S~S
involv©'d  w®p®   briffif  clflc®   thi?  ppivefigr¥  pupgiv®s®  ®f  Sh€@e
pa.peps  #&8  mp€?z"$1a£¥±€&1   1H  n&tHr®  #&then  tteaft  bl81®grleal.
&   fsi#  paaepa[  h*v®   be}®n  nufal±,ah3ti  Sh&*  rmSpoe!ffi   etizttaln
pF®hls"c  thffis  wt5p®  a,@ngider8d   ±8  trh@  1"Frtysfilfffatorls   Stu8¥  ®f
€h®  P&1mer  Sit©*   1*e.I   the  eff®¢t  t}f  t!hattg®B  ln  ®®a  lmrel
and  lattd  ®ubclfl®ut¢S*     W®Ftr  d¢itllng  #1th  thH  ld®ntlf±¢aSi®n
Qf  mldd®n  fS®d   in  8`  fen¢  Flon&d&   81€®g,   ott  both  *h€  #€l&Thtlc
a,nd  the  Gulf  €aaBts,  ttts@   b®®ft  d®n©  bar  ath®#  1nir®@€ifffitnpB,
but  th®&®   g€udlifeg  av¢irs  without   ±Tlnyc}1v©fl   ®ctiloHlti81   1n€ap-
pp®t&*1®#.
The-  fSllotrlng  p&r&ffipmphB  r®?r®#€n€  only  a  fap*@ff
Bu"&ry  ®f  a  rSw  ®f  tsh®s6  #rsvl®u$   1nny®Stlga*1®nB*
12
I.      £IgRErfu.guRH  Sar   BIOI,Ogle.4h  f!"AIRTS   c®FTp¢SIRES
:rffF:  MrmENs  OF  FLoqmA
E#®1®fflo&l   itfty®stlg&tlon8.     One  eagrlry  Sc®1n#ioal
±nvestlga€1on  ®f  an  lndl&n  mldd©n  was   d®H©  by  N®13®n*   1n  his
publie&ti®n  on  ehr.®nol®gy  in  mopld&.*    His  lnvestlgationi
made  in  191©,   dealt  with  the  mode  of  ceng€puotl®n  ®f  a  lap&®
midden  that  wag  loc&t®d  near  Oak  Hill,  F`1®rlda*   ®n  bh6
Atlantic  Co&gt.     The  inv®stigati®n  involir®d  the  &tifilysls  ®f
the  conS®rfesf   bloLo&1cal  and  &reh®Sl®gi®al,   of  a  mldd®n  that
was   b®1ng  d®Btrt®y©d  feF  ¢onm8rcial  pupp®Bes,   in  ord©F  tD
procup8   chell  fop  I.®th&buL  ding.     One   of  the  RE¢gti   lmt®F@E$1ng
8tatem©utg  tha€  h®  mfikeg  d6filB  with  the  ®b8Spvgition  th&ts  the
tl©epere  1&Fera   ®f  the  midden  were  gLsgo¢iat®d  with  a  hlghep
¢onc©ntration  ®f  Dt}maK sp.,  most  probably Dc"&.¥  v&rlabllig
Say,   whll©  the  upp®p  lay®rg  ¢Sntained  a  hlgh®z.  pep€©nt&g©  of
Venus  m©pcenapl& Linn®.   p&pt±¢ul&rly  ln  pock®Ss.5    H©  fur-
thBp  noted  that  th,®  midden  &s  a  whole  was   c®mpos®d   or  a€
1e&3t   85  per  cent   sh®11\$   1tr  p®gr  Cent   ashes,   ga.nd&   po¢k,   and
®th©r  VAlnepgLlg!   and  the  f lnal  1  pep  G®nS  fish  and  other
hF?.   G.   It®1gon,   '*€haonology  in  Florida,
Gal  PaRI H   in-is-_ )-_=;==-_  ___:_``=_  --_I-__EEf ff EL+£¥±¥l¥EL¥ #¥::££¥ £ ¥££Pgiv±
5RE.,  p.  87.
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&rblmB,i  b®B©g.6    "hls  str2atlffr&phl&  |nFSrlng  or  the  f}flk Hltl
Mldd€n,  with  ¢h®  gEFsat®p  ¢on€©titra$1®n  of  €h®  g®fiuE fronar
bell:±]g  hsiev  *fati  Sontisn¢gra€ioas   ®f  the  g®tiu&  jpEse±±gf   mEF  ffF
ffifigr  trot  hso©   &ny  b€az-lug   ca   gr.   1S,€®p  otssSpvyfi€i®n  "9.dtB   fab
&naSh®r  3£¢8  Sy  fagriff&n  &fld   "lfeh`,   tjut  ft   18  neryetititr®lG@ffi
lts€Sp®G$1n#*
in  titeBlr  work  fit  th8  #®t*an  dyng±ti#*   ifolu#£&  €©ufi€#,
ffi®#ifl&,7  Grirrl"  &ne  S"lfeha  ®faB®]r'#®d  Shiflt  the  "olltlck  ZgESE
varlab&l&c S!agr  #nffi   fat&S  pmlm&p¥  1t®"   ®f  &Le€   til®ng  #agrtiiScala¥
ELrm&s   ®#  fah®  St¥flntis   fT®sgt   ttf  Flrmiddi  ditipinffi   ¢SpfaaLln  &SrlF
¢uLt#pal  perl8a3*   1*®4r*   fathifa  SS®urfe   ff&grl®p  8`nd  the  Crangth
PeplBds.     "®±tr  fin#fazt#setiat;1cn  ®f  thl5   ®hB&Ftyafr±®"  wtig
lmptyFtam¢  1n  ¢®n316®#1ng  The  pe¢8ngt"]¢tlGt±  nf  tine  page
©a®1ogy  ®f  tti®  P&1"®p  $1tB.      A#  tsmff  Th©*S&   ifi  th©1p  i±fip®r.
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¢eriR©SgruGsffam,      ff®arp®¥S€Etrs  w®Fk  tsS%wti€ife  Eth®   ews   $1ife®#   VASulti
I:±e!   ®3BSp€ife®1gt  th®ELpfcal   £tt   ae®S€&"ff   g!,   ife®pti   wfil£id   ¥&ffi*tae©   ®9   "£ti-
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m®1lu3trfl   Df  bfat€er.  rlamQp  ns  well  8S  giv8,1Lftblll#H  w®p®
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Thr®g   car€1r#€8S   eF  z!bffrlgln&l  ?]pBvln¢®  ttfirS  ©n€thtsnw
€®#etl   in  €tre   upper  $1=   £n®h®S   ®r  TSEti   I,\     tffhaSSfa   cSveglaS®d   ef
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It   lc   fn€®ra8tilvsae  tsS  mck¢  Sh&€  feha  Stun  ShzBll  was  "®ti
p#®flffiut   ln  hargtiF   RItmabeps.      fi.1fatr®ugiv  mqton#eug   an  ,L1€€1G
~gaFfistotia   ifeF  fife'   the  p±vaBt±nt*   p©rh&pB   lt  wag  VILftfa   8®   tlurlng
the   o@nB€pt&¢*ion  phths?®st   ®f   the  "1ddBn.      &n®#hsF  xpfte!3*.blB
fffi€S®r  1§   Sh&S   thfer  p¢i€cyptlfl  tt}tia*   ha  &u#  frG"  tih€  8az±d
b&r§.     Tha  pl¢tltlrul  BupnlF  of  tihog®  m®"  sffia&1F  mc€8#a±bl®
ahSllfl@h  rmulti  thfavy®   ®11mln&tsS8  the  n@®d   f®gr  thla  m®;F©
h7
dlff`±culti   t8  obsalnf   ftl€ht*ugh  dG©&#ffihl®  st®1lt&Sts.
There   ±g   8vfdfty"¢&  as   t#   tshS   ijs®   Gf   Sha   .Ftun   Sife®11  thgr
€hs   Sgplgr  IItstfffinfa   tip  grlSr±da.   ag  a~  Itnlf®*     This   ghatill  1$
1caLgivffica   arsd   ev®£ti,   ti±Sfa   sE   smo®feh*    ffihafaxp*   €kln   ©d#®,    oG¢a3iGfi*
ally  ®#®ft€dlqgr  gias  in¢thtt#  &H  lcngsh.
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Vanug froftpift #amp®Sifei®nB£a  ifeBllfi SoVAthffi#n  i3ay  Glen
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¢Gpeg}pchl®nslfr  en©11n  1g   a  feltyalwe  cl®gtil#
#Slfi,€©a  t®,   tiut  ln#REsrt  find  thl€teaf  #hgin,   the  g@"®n  ¢uaeh®®
vyemuG  m€Hel"@rla Llnn@.}.I      fi   1&rtg®   pflFCSnS®,ff¢   ®F   than   tyalry®s
pz&®a®nt   lt*  ap@3fe   I  &nfl   11  #gpe   §"ftll   ±nd±widti81d[*     Thlg   1S
und©rBtnnd€bl®  €®  fl,nFcnB  who  haB  sttiSS#pted   ttr  eat  &  twfi`x£"ue|
g.iced   lrfel#1du&1.     N®®dleB8   trdr  5fiF4   they  st#®   ®HCSaB±ty&1F
tough,     ¥h®  €ots!1   €®un*   itt  tto®   t©St   dgpth  un±trE  se.EsS  %&&®  fey
h9
ooun€1ng  elth©r  valire  gplp©s   Dr  by  esmblning  a  nu'mb®H  ®f
fpagm©tT.t©  p@ughly  ®qu&1  to  one   ¢®xpl3ti®  valve   ln  many  oases+
for.  1t;  was  rather  lnfp®quebe  to  find  a.  ®®"pleS©,   unbpok©n
valve ,
This  elan  aveFrages  appr®Hims,tBly  six  inches  ln
|engfeh,  h&B  an  €xceptlonally  bhi¢ts  Shell,  &nd,   in  fact,
owing  to   lta  rugffad  construc€1®n,  w9,g  of€eH  used   &B  a,n  anvil
by  the  local  Indians.
Venus
Its  Shall  (Venus  m®rclnari&--not
cfimpechi6nBls}  wag  u8®&  ty  the   Indl&ns  fp®"  peew  Eng-
Land.  i;hpough  €h®  gfapoLlnas  as  the  mw  "at®ItlaL  fce  beadsf
the  famous   'CpuFpl®  Wanpumw   for  ex&twpLe.     In  Flopiti&  1t
Venus
m&un®r,
¢anpe€hi®nB18}  was   1®@fl  frequ©ntdy  used   in  such  a
50
GZ,&fas§   .  #`fis"®PO#A
FA#j€h¥  -  #f3Trp|n"ng,
GBH#S




Snlgr  ®*ffi  ffiH&rty#1®S   Sf  Shls   s:uall  #a*Et3aapotl  "Sp®
l®¢ated  ln  T®S*  I.    "#8  8ecurFSd  fn  dcpsh8  0*'-i£*'  find  r®up  lm
St*ptin9  la®tt-132".     getlou  ®zgcampl®s  wari®  ft"nd   in  Tsfft   1£.
"r®®  #r  €h®sS  tySrG  ln  fia##te  t*nl¢  2dr"-36"  fitrd  #St]r  wep&  1n
dfiptfu  rmlSs  18Gtt-132".
fflhae!   Ee&fa   fafa@11   ii3   $   9ut&11   eeaff ¢rcp8S   ftyflca   ®m®   t®   tm®
thud   Qn®-faael#   1m¢t&di#   1en±g,      Its   '1s   #r®qti®ttbly  f®tlmfi   life  fttuSS*
SF8   adtr®Hing   #®  clt3vapa   ®#   Syflfe®rsf   ®,red   *,tr¢   fapp®flpaem,®es
ftylthln  tfa®  rtyidtl8n  r®#'uS®  esmulti  lt®#gras*¢nS   iedlu±du&1E  .tsr®uffitrs
fiah®rs  n8  ","  *n€1us&on  ln  €treB  tr&Firffi3ts3a   ®¥9tSFa.
¥hffi  ha*tipal  rangB   ®f  th±a   gfr&trp¢.givofi   i8  friDm  lFSira
h¥€®tla  tic  *h®  ffiu&f  ©f  #efi€®,
Fn#IL¥  ~  ¥.' fu §€ ¥tiL&+givlrmrfu"
ifeHuB   Ffi®€iQIQ#1a   I.©se&Ir®fa  &SqSi
1®1mpia ffiiasntts&  Ei&nor H®arst*   #on#h
€thly  Eff®   sp®¢1so&#®   caF  bfa®  #rm&B   ffanch  ¢Icem   Foutt3   1m
9®s*€   1*   rm®   in  €13,a  dfaptfa  tmlt   `3fe"-xp6''   stned   fehe   te€h4F  *n  Ht!#th
Hrii€   1#Ot*-13a"*     Phane®  wSp@  rtB®Sv®F®tl   fpSffl  WfrBS   8I*     One   of
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th®Se  was  in  d©psh  unit  60"i-?2ff  and  the  Femalning  faw®  were
fp®m  tfa8  108tS-120"   1®v©1   &md   the  120"-138"  iev©l  resp©ctity®1F.
ALth®ugh  onlgr  f ive  ex8`mpl®s  of  thlg  gfastrop®d  #Br®
o®11octed.   eH&"ples  of  lt  have  been  found  sppea.a  &t  pand®m
ln  alm®s€  all  &p®&5  of  th®  State  FTus®umls  Original  pit.     Th&g
ls  a  very  lur.ge  g&gtz.®p®d  whl¢h  One  would  r}ot  fxpect  t®  b®
®oncemt¥at®d  ln  the  midden,  f or*  1t  ls  Only  rtel&tivBIF  abun-
dant  ln  the  sh&Ll®w  waters  of  bays  a,nd.  eB€ufarl©8  frCiut  the
Oetp®1in8.a   to   Btr&zll.
The  Hop@®  Gonah  is  ear.nlvor'oug  tina  k±11g   its  prey
by  ov©ppow©plng  a.nd  gm®tinerlng.     IS  has  the  dl8%inetlon  of
shaping  the  honBp  ®f  being  the  largest  univBlve  in  the
wog.1d  with  its  eloge  relative  M©galotr]&€tug
iwhLch  is  a  native  ®f  Austpalha.
fau#ufanu8 I,1rm© ` ,
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FTh©  ¥"lip   §thffill   n®#"&11y  ifev®Fs!gE®@   #ifets#   tic   fa±ex   fiife€he&
1m  hmlffhti  ttlfeha  ffilffhS-1n€tr   Bp®®±"ff"3  r!bti   u#¢SREcse*     #h©
mfajtiF±&¥   Off   't,hath   atSGcfman8   €®11g€*fed   &t   feti®   `gfalffi®gr   ,Sffa®   w®rS
i"&tiup®  iHdivldtfal#®     Th£S  sr}fl±1  ti#€tarS  ftrane  ShS  #S#®1£n&s
ts®   rF®xag   &mrfe   11ty®B   rpeaf   tifa©   St2SF€   ±1"8   flu++   Sgiv   f&1pl#   fieep
+mt®r.      ¥n  tfa®   ifeT*®m   tip  EjlttlB   S&pag®tith   ifeF  ib   ls   fonnE   #F®*
qu8p.tly  Sn  tihe   3te&1loor  ggrfiffi8#tfi.ts  t8#fty  fltttl   i9   ®Sfty@nl`y
flsa®¢1fit¢G  wish  th®  ire.y  ,Ecall®p.
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A   fffilrrlF'   i@#ffe   ffitw®t2nt   Of   t&e&ti   &&   crtyHts&£aefl   lffi   €hL3
"®11q®tr   ftmffi   tshB   nunb¢gr   o£   Bpaol"S#©   ®tlll®efefftl   ln  fate.e   t®r9t;a
z*©¥p®flents,   aR,  #®1®.t£®t£Shafp  ti®   ti#S   Sth€al  "unb#grs   Off   otiha®p
gen®pa   ®f   fffls*r©grrtyck]B   gil,ty&&1.qLtsl®,    ®Viti®m€®   thStr   €th±ffl   fin fill   ura&
ha&irilF  ¢oli®ot®d  d#ring  #fa®  cltp®n®ltrS¥±Gfil  'pfflri®as   involvfad
in   fafa&   ®Bngsr*ue€1®n   of   ttre   tl®D¢H  p®Ifti±Sn&   ®r   th~a  t#£driS`rt.      I€
should   al8c   b8   n¢#ffiffi   uth,ft'€   S"&11   in&1Vldut&18  w®rB  cS&1S#*givtl£
prQbgbiF  hB®ffitfff®   t*r  the   €8tiffhan®g3   ®f  Sht*  ffia#1"rm¢   ±"tlftyltliithlS.
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#Ti;:+¥Ergr    EN    5RE¢rm:;:`fty












Th®  Appl¢  ENms][  1E   a   Stqfall  F#grlmF  g*.9tBaped  #atig=1ng
ftrain¢  tsh®  €arffl&nrfu&   *n  V@n€gt!elfi  fimti  f¢qnti  tin  fecth  mftsgr  and
gfindy  bt*ttoca$   1a  gh&11cor  ¢®  creep  w&*G**      IS   £S   €SFnluoF8t&8
and  ¥@FF  pp®dfa8a®ug,   a.t   €i"®B   a  €€&vgiv,mfitirr*   trnd   ls  pl®rt.ti¥uL
Sn  Fl®Fid&  fty®sttehea*      fig  fair   a$   1te3   haing   g®ughS   &ft®F  fSgr
fc}Qd*   1t  would  tie  p®stgt]"blgiv  tift  S¥plaln  Lt8  pre!8en€©  1"
55
|&ml€Sd  "rmb®"   {±n  €hS  m&HHstl b!a&Bplal}   as  a  lasts  ®f  ft©®d
op  dctrffi#d  gratrh®r  €fa&n  ttt  lack  of  lrfefuritiuml8  eS  ¢®11BcS.     It
18   defhal€elF  na€,  trgEr`e   fa.¢  Sbe   givpe3®rif  da€e*
!fucB  thgiv±n*   £€   i3   1n€Sp6'9$1ng  €®  ttsS®  €h€  abgBne®  Sf
a  9&ttdy*b®€€ou  tiwell©p  fm  tshLe  tie®p©e*  1&y®FB   ®f  the  "1ddfiH,
Thfi®  m®11Harfe  ca&y  h&Be  `bS¢n  c¢11®c¢®di   f®tr   lti®   atS*a8*
€1¥5  shSi&.     In  atll  11ifealThB®d`#   h®tttsry®p,   Euch  w&B  ttgt  *ha
&8`8ej   foe  ifemSir3c$6  "fa"]fsc€u#€d  fpou  &$3   Bfa®±¥  hair fr  #t*ti*   *®
the   ®u€h®pts   tm®erledfi®,   titi©ra  #&#card®ife  from  fbe   farted   gtfrmflugRE*
£ng   finfe   lti®lti&1ng  hl#'€1©   LBfat*a#ota   ©fagrt
5&
Ffi#IL¥ -  Tsfiqul€IHa\rs
ifettus  F®11nl€®ffi  manS#®Ft  l€1S
P®11ife&®®se tixplha8t&  gay                                                 asto®¢p.FT¥%t  stae!!u
One   exanplS   Off  tih®   fr®fe©S  #oon  fl`ti©11  w&g   re¢®vy©gr®fl
f#o"  ¥©8€   I.     ¥his  spti®1ut®n  w&ffi   at3fatrelifetzsE  With  d€pEti
a«-1gtf +     RT®  S¥&"#|&E  of  €tel&  "®11t}8ts  w®,rm  Found   iH  ges€   II.
The  b®b®d  ffi®Qfl  Sfa$1&   finttllB   ar[®  ppsdtlSasl'gr  gffi3&rtlgredst
afa®uts   tut®  1n€h©B  ±n  h$1gh*  ffimtl  "aFIF  thr®®   1n8ha8  1n\  dla:mefi
Sa#*     ThLfl  Sh€11rlsh  ig  tg®ry  ctSmm®tl  let  Sth®  rfeftllasr  mud  fLfit5
®f  the  bays  anti  aBSuar±®s  *f  *qRpag®ta  ¢ounSgr,   "nd  wh$1$  1t
is  not  a  large  &n&mfal*   £¢s  rtrs®uSHSF  would  a**pfiLe*  ati¢tsHtsirm
attd  E!farSa±ttigr  1®aa  t®  ±€$  1nc.1us&tr",  1,"  ftHgr  Bti©11fl5h  hSr*
irSEt®     Itis  Itffitr&tF  ln  the   teg¢  tyl$3   19  ¢h©pS£®#¢   ff®`"eerhftS
®f  a  pu8zlti.     It  1&  ®mtlaefty  p®a#1bl€  €ha€  the  *a@¢©  8#
£1&ry¢gr  rna.tr®8   lt  umd€slpg.bl€S   tih®  &utht}F  €®uld   find  tt®  ttu€h®#a*
tty  €G  *h&.B   Sp®t€tilfi€lon.
"1c   #n&*l  qfts   Bo"enrfu&t  irftlue3   #®F   lt8   ffi,bfa#@ifetsltw3
9h©11,+   f ozt  o¢ea81®ne,1  fip®S*"¢n#  faH©  f®REd  wlch  gHs!pfftlBlon
hgivlftB  dtrlllSa  through  ttie  ®utBgr  ®&#fe  Gf  tihfa  lfi?  £n  ®rtiSp
that   1*   ml®thife  b®   3ti*ung   fag   a,  b®8tl   elf   ormfficaerfu.
¥h6  tSaSunal  #&ng®  i*f  thlE  ffiBlluStr  iB  F¥ou  #alnG  tS
grl®pltlal
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REillill    ERE
asntiB  E!±±gggg.  Bo#t®n  179S
IJlrm8 , mfth€mltiff  €®nch
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I ffi                 aa
Z119
13ag
qrth®   frl&h±nlng  CSmeh   £B  w©ny  l@`ng&   antl   18   #&tiSSnabTgr
cca"en  &1®Hs  the  tld&l  t}®®#h@s  &std  graB§  fl8Sa   ©f  the  Gtit*-
S#al  Fla#±dfi  Gulf  tloagS.     ¥EL±es  ff&c€trap®ti  qul€B  fF®qtREflbl#
&ttaLifis!   a  BIE$   1n  ex¢G!Ss   ®?  ti¢m  lneh®8   1fl  h®1ghS  fil€hgivt!F¥h
noSti  of  the  ®eeenffilRa  ln  the  t¢Et  tifliSG  w6rs  well  tlnd9r
Bfav®n  lthch®8,     +?ier©*   ag3faln,   tsh®   aifeol€®   of   the   &m&11   ±tlfiivl-
58
dt*&18   is   obv1®us.     In  ttllg  flfanu&,   fib&  mtt#¢tf  of  the  fc!®ti  '1$
1ang®  tanfl  fiu±rss  a€£tipb&fole   ln  f latySr,     It  *®thdS  S®  be€o"£
¥er¥  toug±h  ln  Sfu&  1RErge,8p®claens  btit  teay  b®  p®uz5dSd   S#
or®un&  to  ?rodu€8  3t¢¢tr  fez+  th  u®r#  fln€  ¢'h®HaSp.     The  gham
#n8  8te®  ®f  €h&  "a8€   £Hp®ptant  @8ur¢Gs  cg  Ftlw  "ntitlrlal  fop
€®olg  and  ®rmfi"@"*a.
gh®  ¢ctapl®b©  ffi"H  tn®fat   ®r€&n  F®rerrsd  te  nG"8  or  thl@
¢rmch  lgiv  ¥±±g¥ggg  pgrf€rsrm kl®rretrl Thill&pl.
The  rs flu,¢#i8th  itt  cctade  fag  tl®ptti  ln  the  ts®©t  8rml¢s   15
agftin  rather  rilf`f±¢ulfe  tS  ®xpL&int     ThL&  €on¢h  1S  &  SRE±8#L
#,iud  ln  'Sh®  Hor¢  reesut  mldstsnsl  trf  tih©  FIBgrld&  Gulf  €8a8t*
the  spe€1ca®nfi  u€uttlly  tr€ir]g  ®f  ve#y  lanffe  E'&Eft.     *Sc  tsutihep*
1ty  aSuld  bs  }ocatSed  utefillttg  #1th  thS  ?p$8efi®®  ®r  i;hl§
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Str#S®   *ei   f&ty®   &fich®c   im  fa$1&ifeds*       £ti   iae   v®F;gr  tiaRE®H   en   *keffi
ff#t£1#   ¢asffiffi*   fiHti   fse   S#¢elt   ¢®"futigdi   wftsh   tshffi   falTffig€   EHdiSrm   gr&gife*ey
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utilizga,  G®"ifl©ring  the  r©iflSiry®  trlgfe  n"bgF"  ®f  th®  sh©iig
ppeg©n€   1"  the   &fatGpl®8*   hut   lrL  &ddlblon  €®   i*B   ug©   ffis   fs®ti*
the   Sh¢1L  af  the  FL®Fi&&  €®nsh  wag  ®ft©n  used  ass   a  €S®L.
|n  tfaieB   t3&#S£   a  hSi©  ftyas   pun¢h©d   ®p   grt""ti   tihr®tigfa  fah©  bedgr
®f  €h©  shell*   a  handle  ±ms©pS€3,   and  the  aip@H  ®f  the  spire
usea  as  a  fesun©p-htiffid.
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IS   wag   unfGr€t3nat®  that   p8`d±a€fitrtr@H  &fi*®g  ttSp©  It®S
firy&iL&bl®   ftrr  e¥gp¥  €#blc  fo®b   L¥ml¢   1n  bS€h  fF€3b   I  and  T€s*
II.     1*  ¢h©r©f®re  bfflGELmfl  ttSsfiE3any  t®  az!ffign  try?oth®tl¢fil
diatti@   8®   ®tipt&&th  "ml€a.     ¥heB€   aa€®§  tr®#®   ¢3fani&®p©fl   S®  h®
fractrffiti  with  enough  SpchetllngiSal  iut¢F"SfelBn  So  b©  ¢titt31d-
epGtl  vfll±a.     e9ti  eqitltin€ffi  av&ae  F®unti  that  tf¢uld   supS®rS
po8ff lbLe  aarGuse®nti8   life  rav®*  Sf  S€h®p  ®h#®H®`1®31SaL   imb¢pd
p"/S&Siena   ®trm®®REfttS   Sti€B®   &®{pSfa   qrfutsffi*   ttgivf   h4B¥in&   €apt>en
Th   dftti®S*
I.       murF:HRERETrfutr#}REtss   #p   "`!T   Lq_fiHELife   ntr,prs¥   rffiTT,a
RE =f=¥=¢iEL9¥' &€¢or&&ttg   tiS   asvyl*ifeHi a   flptl¢1#   c®n€Cirm±ng  SkeS
F&1mer  *tiiiS®*   S,#di   lH  grthfersn€¢  €o   Flg±ur6   6*   Sfa¢  rdmfe®   in;gglgrn®&
S®   SfeS  footSun  t*£  d&p*h  unl*  0-1P  in#heS  "#.a  1990  8.   S.  ±
rae  F©arg.28 gbl#  dfat®  frond   trte®  tw®1p®-ineh  tBVGi  was
Sg8B€1sited  with  tl   t#p8  ®F  flb®r-temap®F®d  post6pgr  lenQtrm
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p®tt©Ey+     "©  S®pa"i#  Sgr'!»®  found   fabace  the
tw$1p®-1n®h   1€¢el  wfig   fit  r®uj¥h,   8©ttdw€St*#ftp€d  w©#®  uau&l&F
2t?FTlpl©F  P.   Bull®n.   t'?iad`io¢fi#toQn  ife*faS|`f  ±£g.  £±±®
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designated Transltlon&1 pottery. Tr`qnsitional
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pottery,  in
this   g®ogrEphlc   area,   is  "orie   r>ecent   ttra+n  flrL=?=P_.8=9._ Incl8ed   @`nd
has  a  chrDnologlc  age  of  appr>oHlmately  loco  year»s   B.   €.
This  represents  a  tl"e  spread  fop  the  dep9sltlon  of  depths
unit  0-12  inches,   of  390  i  120  y©Bpg,   or'  a.  terminal  date  for
the  abandonment  of  that  sne®1flc  poptlon  ®f  the  midden
involved  with  Test   I  and  Test  11.Of  1000  8.   C.   =  i20  yeapB.
We  may  therefore  say  that  the  8upface  of  both  tests   {whleh
was  ;.€tually  about  two  lnch®s  below  ground  surface)  wB&
deposited  at  approximately  1000  a.  C.
The  mollusk  shells  c®11©cted  ln  depth  unit  0-1P
lncheg  reflected  &n  e¢onomF  based  prlmaz*1lF  upon  the  sel©c-
blve  gatherling  and  e®n8umptlon  of  v8riou8  pele¢ypods  a.nd
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whelksi   and   the  S®uthern  BaF`Clam (venus €fl.mpe ehien8is
C"elln).     £9everal  mlnDr  molluBean  groups  were  also  hap-
vest©d,  if  nat  for  food  for  tools  or  ®rmrments.
_I?_=2k=_3£ Inche a , The  tlm©  gpan  oovered  by  depth  unit  12-36
inches  was  dlfflcult  te  ©stlmate.     The  S,vallabl®  padloc9pbon
dabs  involved  the  la-30  inch  depth.    This  unit  was  character-
ized.  as  was  the  lower  level  of  depth  unit  0-121nch©s,  by
-9r-a-pig-_e= Incised i3Qttergr.     Shell   aanpl©g  from  this  zone
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pr®du®®d   a   d&i:a  of  322.E  ±   120  yea,rg   H.   P.   (8g   ¢f  *he  padl®-
c&rbon  best   date  of  1950   fu.   D.),   ©r  apppoxim#`t®1y  1265  a.   C.
At  Flrtst  glanoe*   the  dates  and  fag©s  fflveH  for`  depth
unit  a-12  1neheB   {3350  :  1£0  yea#8   a.   a.   oz-  13cO  a.   a.   ®s   ®#
1960},   and   la~3Q   ln¢hes   (3225  ±  |2o  y®B,r8   a.   P.   or  lg65
8.   C.   as  of  1960   A.  D.)I   s©et#  tS  ®Dntrgdi®t  tSne  flnother.     It
would   obvlouBly  be   lmp®sslbl6  fop  an  undls!tsur+bed  deener  i;eat
z®n®   to   be  "or©   p®oen€   i;hfan   &   gurffic®   E®ne.      If,   hGw©Verf
cm©   conslderg  the   120  yeep` 16eway  gf&n€®d   ha  the   int®ppp©-
ta.tlcm  of  the  r@dloGartbon  doses  fop  both  d®nth  units,   the
flng,I  Qnalysls  would  produce  S   r©asona.bl®   ¢hFt}n®logy.     For.
©][ampls,   fop  depth  unit  0-12  1nohesi   3350  -  LEO  years   a.   P.
&s  of  1960  ,a.   r}„   would  produce  a  date  6f  1270  a.   C„
while  deaths  lp-30  imctr®s  might  be  gassocigted  with  bhei  data
of  3225  +   190  ye&ps   a.   T'.   as   of  1960  A.   S„   op  1385  a.   a.
This  would   praduGe  a  pas8fiff®   3f  115  y©&ps   fop  the   e®nstr*uc*
ti®m  petrl®d   involved   ±n  t;he  depcisit;ion  ®f  the  st2ells   in  the
12-30  inch  level.
1when  c®nglderlng  the  nu"ber8` and   tihe  ty®es   of
mollusks  I.epres©nted   in  the  analysis  of  Test  I,   and  T©St  I|,
a  not'iceable  dr`op  ln  count  occurred  in  umit8  1P-2tr   inches
a`nd  ln  2tr-36  inches.     T'r`ese  depths,   i2-36  inches,   were
dlff©rent  from  unit  0-121nches  in  several  w&#s.     Fop  exa.m-
ple,   there  was  considera`bly  more  humlc  material  9`nd   g!9na   ln
unit  I?-36  1n®heg   €hfln  ln  She  prevlc>us   level.     Thl8   1nczteas®
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in  earth  plus  the  notlcB&ble  decrease  ln "o8t  "nllu8k  gsn®pa
would   sta,nd  to  reascm  if  w6  w©pe  t®  consider  the  possibility
of  a.  smaller  number  ©f  peoDle  lnvolv©d   lm  the  con.qtz.ueti®n
®hg`ge  Df  this   Pferptieular  p9pt   of  the  midden.     Flgure8   Z   ®vnd
ly  gmphieally  lllugtpa,t©  the  str&tl"etric  c,hanges  invctlv©d
1n  Test   I  and   Test   11  as  p©rb©1nB  to  the  gen©rs.
and   P@¢tln,
Cr.a,ssostr.e&
A   sma.1l©r  p®pultiti®tt  would   eertalnly  r*eduee   t;h,®   cSn-
c¢ntr&tlon  of  m9.t®plg.1  fop  sp©clfie  aLr©a8   of  the  midden.
For  other  ©peas,   Such  as  t;h®Be   ar6&g   lrmedlflt®1y  ms.qo€1ated
with  dwellings,  h®wetyepf  the  concentz`atlon  of  shells  might
be  quite  heavy.     1,.4'®  ¢an  #h®r.ef®r6  gay,   thftt  for  the   imaedi-
&t©   8r®a   @f  i;he  test   units,   sery®r&1  xpogslblllt,ie8   9.pg
avBilahl®.     One  pBssifollity  would   toti  thg.t   tshti  #opulStiQn
involved  with  depth  "nlb  12-?4  inches  and  2b-,36  1neh©s  w9B
less!  d©ns®  than  durting  lete#  tlm®3,  when  depth  unit  0-1?
1nch®s  w,tl&   teeing  18,id   down,   ®r.,   an®the#  poBslkylllt;y   ls   i;hat
ttl.ere  was   a   Low8gr  mollusk  population  fop  the  ©.r*egq  dtjping  the
time  period   lnvolv®d.     A  €hlpd  p®ssltrillty  ls  t;hat  bhep®  wfas
a  l#r.ffe  human  populcn,tion  thp~t   Over-ha!rv®Bt©a,   thereby  redne-
ing  the  t®t&1  number  ®f  mollusks  available.
It  does  not  g©©"  1itrely  ths.t  a  population  of  any  size
would  Continue  t®  live   1n  an  enr®fl  det}16ted   of  shellfish  for
such  a  1Gflg  period   oF  time  without  movinff  i;o  a  new  and  more
ppodu¢tlve  lo¢flfal®n  unless  the  envlpoTrment;al  sltu&tl®n  had
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been  alt©red  in  gueh  a  way  &s  i;a  de@|ete  i;he  shellfish  over
a  widespread   apes.      A   s®v©rf©   op  ppolong9d   cllmatlc   ch&ng©
Could  bring  about   Such  r`esult8,   ?rovlded  the  ch@.nge  wag  to
the  detplment  of  the  m®1luscan  popul9tions.
LLt€le  c®ncret©  ©vldence  appe©`red  throuffh  depth  unl€S
12-2h  incbe8  to  indicate  any  ®t]tstandlng  ©¢ologlcEl  chgmg6
in  the  arte&  €oncepn®d   although  Flgur.6  3   111u@trat©§   a
pedu®tlon  ln  the  average   g1?.©  of  the  g©nug gra.8gostpea
st&z.ting  fat  th,©  depths  24-361ncheg.     FigupB  5  Shows  a  gen-
eralized  siz.a  redu®ti®n  {T6sit   I  but  not  Test   11}   in  the
genus Pectin  8,t  the  Same d©Bths.     This   FT®du¢tslon   in   81ze
possibly  reppeg©ntGd   s=   I.e8p®nBe  t®   a  change   ln  the  ©nvir.on-
ment  that  was  mor.e  detrimental  to  the  ®y&t®rs  thaan  to  the
8callopa .
EEEZH Incha a , q'b©  padLoc8,I.ben  date  aaslgned  t®  these  debths
would  be  1615  a.   €.   oP  3575  ±  1£0  yeap8   a.   P.   (8s   of  1960},
at  the  four  foot  line.    This  four  foot  op  f®r*ty-eight  ln¢h
date  aLlso  represents  a  i]®r'1od  of  8hlft  from  the  ug®  of  the
early  type  of  nan-decop&tod  fiber-tempeped  potter.y  to  the
decorated  vg.r±ety.     qhe  time  lnvolv©d  ln  the  d©nosition  of
the  test  units  within  this  36-h8  inch  level  would  have  been
appro3[imat61y  two  hundp®d  to  three  hundt.©d  years.
In  depths  36-b8  inches  the  concentrfttion  of  Shells
lncpe&3®d,   &81s   noted   ln  FlgureB   2  and  L}.     I.Dose   earth  was
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not   as  ev1&ent  as  bef®pe,   but   one  €oncpeted  mass   ®f  8#Stegt
and   sc&1l®p  gh8l|s,  weighing  two  pounds   and   g®ven  Dunces  wti@
found.     ¥h®  Shells  ln  this  me.sg  tFere  t}®"en#ed  together  hy
the  action  ®f  water  ®n  burned  or  calcined  m&ter.lfilg.     The
loose   Shells  onesent   ln  thSg®  1©vel8  were  much  oleg~nep  thS.n
ln  PP©Vleus  test  units  8.tid  were  invsrls!bly  whole  spe€1mens.
The  incri©a.se  ln  the  total  count  ®f  tfu©  8helis  ppes6nt
and  their  clean  €onditl®n  lndlcated  that  they  wspe  d©tr®31bed
rapidly,  little  time  being  all®w©d  f®p  the  fog.rnfitfon  of
humus.     All  of  this   lndleates  a   la.rg¥ez-popul&tlon  nr©8ent
fop  this  portion  of  the  mldd®n  during  this  ptras6  of  cQnstr.ue-
tlon.     The  Flgupeg  &sgo¢1&t¢d  with  the  slEe  a.nd  gbundan®e   of
the  ff enera ¢rass®strea  and  i`.ectln (Ftlgur®®   2-5}    E!how   an
el®vatl8n  ln  the  numbers  of  the  vg!.1ves  trz*efi®nt.     In  addi€1®n
to  thl8  was  an  lncp®aBe  ln  the  81ze  average  fop  each  type  in
the  depth  units  fop  both  Test  I  atnd  Teat  II.    This  increase
ln  Bize  aT}d  number  p®ppegents  evidence   of  ufm  Bnvirgnmental
chanffe  favorable  to  tha`  oyster.  and  s!callop  populstlon  ln  the
imm©dlate  ar.e&.     If  Simply  fin  incpe&se   in  harvesting  by  an
enla3rg6d  human  ®opulatl®n  uepo  involved,   the  pe8ults  of  the
Btpatlmetrl®  Chart  would  obviously  show  9.  rl8e  in  count,  but
the  ch9Ft8  8p  figur'eE  for  average  m6asur®ment  would  not   Show
gin  lnGre&8©d  average  size  ln  both  Test  I  and   ln  fT'est  ||.
Consld©rilng  the  length  of  time  involved  ln  the  deposltl®n  of
depth  unit  36-ho  lushes--qpopoJE1"ately  two  hundred  yea,rs--the
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ptryBlogrtiphlo   chflng®g  whl¢h  oo®upzi®d  tfez.e  rather  pr®1ong®d.
REEEEE Inches, The  radiocar.ban  dg±te  ca,sslgn©d  to  the  96  inch
level  was  2090  a.   a.   ®r  h050  i  125  yoaris  a.  O.,   1960.     This
r©ppesent8  a  congtruatl®n  period  of  tr75  ye`9rs  for.  the
depoBitl®n  ®f  depths  1[8-96  inches.    "is  time  spread  also
reppe8©nbs  the  €ultur.®  phase  of  the  mldd®nls  gpow€h  oh9r-
acterlz©d  by  the  use  of  plain,   undeG®pated  flb8r-temt5ered
pott®py   ( g¥--a--rl-.g-e_ ftyl aln).     Bet;w6®n  h8-601nches  there  "as  a
noticeable  d©€Llne  not;  only  in  the  total  nutnber  of  ©h611s  ®f
certain  spealsB  hut  81go  ln  the  over-all  al&®   {1enffth  ver8u3
wldtfu) of  the  valves  of  Cp&sgostree. Flffur©B   2   a,I:]   3   show
the  pelatl®nshlp  in  the  droT}  1n  total  number  of  oyster
valves  present  and  the  associated  drop  ln  valir©  slz©.
Flgures  tr  and  5  demonstz.ate  that  th®8e  ¢h&ng©8  did  nat;  apply
t®  the  genus Pe€tln  a8 vividly.    thil©  ±t  "Ja3  a.gain  1"possi-
ble  to  determine  the  cause  ®f  thl8  size-Holutn®  reduetlon  it
ls  peagonable  t®  Bay  thflt  ,cuch  ¢orrela€ed  changes  were  the
result  of  an  envlronm©ntal  Change,  detrl"®n€al  Co  both
oysters  and  to  a  lesser  d®gr®e  sca.11®ps,   and  which  would
without  a  doubt  affect  the  level  of  human  nopula<tion
residing  at  the  P&lmGr  $1t©.
It  ls  known  that  the  food  gathe?1ng  h©blts  ®f  the
1nhablt&ntg  ®f   so"a  of  the  F'loplda  middens  wep®  @®as®m|.29
Z9R|p|By  P.   Bu|1en., and  Fpederfck  `ifff.   Sleif?ht*
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In  €h®  caa8a  p8feg'r#d  ta  tip  m]11®n  &fid  $1fil¢ht*   1b
w8S  na€ed   tfant  She  hflpv¢g$1ng  ®f  Syst©p8,   1n  ?&r.el€ul&p,   wfiS
Fe8tirl€t&d  tQ  the  months  Sxt@ndlnig  frem  S€gr±iember  thr®uflh
April.     Thro  bftfrl¢  r©afa®fl#  for  *hlB   seasrm&l  gfitbe#1z±g  ape
91v&nt    {1}   A8  mSntlone*  pH®vifiusly  lffi  thlB  pap®I.,   ey8terB
gLr®   8uapo8€&ly  to®r®  grffiLatfibl®   1n  ttr®  wluter  t#ouths§    (#}
th6r.ea  1g  al8n  ¢h®   aB?eat   of  Summ®r  SSe£1€1tF  ®n  Stte  part   ®f
"ny  Sh®11flsh*   ®wlng  €®  tin$1xt  feefliz±g  on  Su¢h  dinoflagr@i*
lat®B   &®  €onH'feftyla#*     P®1Srm±tlff  b¥  tih@   tianiiH\rmptlo»  of  tha8o
ghellfiBt±  ®an  gr®St`1t   ln  p&nglF8£s.3°
Altfa8ugh  the  r®&9ona  StflL¢E&  r3bevS  w®Itld  po8slbly  b®
valid  for  SS€sonal  ffft€hBrlngi   €hB  fluth8r  of  thlg  ±nv©gtlft:a-
tl®n  @®taLd   f lnd  nz?   pe&B®r=   SD   €¢m$1fl®p  ®®fas¢"1  gFithSrlngr  &g
influental  1fi  thtl  vyft#im*±fang  noted  ®t  the  P&1mtip  Slti®.     thfa
r®*frun  f®gr  Sitl8  would  b8  the  1omgr  S±ese:  E#an  ¢®vetrefl   ln  the
®teg®rvabl®   cha     ©8,      1*   18   d©b&€flbl€  €faa€  tsfaS   Im#±ffittai   ®f
#ha®  giv®rieda   ®f  time   ¢®tyer®d   &€   €htl   F&hREd!tr   git®  e#e#e   botihered
by  Bh©iif lgh  8t¥enm®r  #&*£#ib#*
¥`rfl"  6C-%  1nch8B  the  8trfttifro®tip£€  €haf±#t§   !¥1gune8  #
and  b) f®gr  bStsh   #?aft,3®9ftp©G   Snt3   ?@€tln   show  3 preca`*f   fttep®,&8©
f'^S.rchaol®&±£,al   ¥nv©atlgrai:iQ"   af  Shs   eseg€l®  1J`TftttHy  ?¢idfirsn,
?:3:i!:,';1RE9¥
3®ng.
F®utntifafel8n   D#   ftticrlBan   S€u&1fa3
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Ln  the  number  of  valves  ri6covepod.     Figure  3  aLlgo  shows  fan
increase  1n  the  av©rag6  slz®  of  t;he  oyelter  vfilves,  but
Figure  5  does  not  show  any  appreclabl®  1ncreaBe  ln  the  gca|-
1®p  vat.ve  size.     The  sltuot;ion  1g  81mllap  to  that  obs®rve&
1n  depth  unlt8  36-h8  1n¢beg.     i+Jhfatever  the  caugsl  fGc€®r,
the  scallop  group  was  obvlougLy  not  aff@€t®d   fas  gp6atly  88
the  ®yst©ps,
96-132  Inches. The  depth  Sf  ninety-slH  inches  bplngs  lnt®
©vid®nce  a  prec®ramlc   culture.     9tr®  ®nl#  radlocarb®n  dE!t®
available  fop  this  culture  F,one  ls  211+0  a.  G.   or  hloo  i  125
years  a.  P„   as   of  196S  aft.   D.
Fpon  96-132  inches  a  chamg©   1n  sl2e   a,VepaEes  and  ln
total  Count  oo€urr®d  that  wa.a  extr®m©  en®uffh  t®  r®pregent
valid  evidence  ®f  ®€®1oglcfil  or  envlponmeintal  chflng©.     thatll
the  96-inch  level  ws!s  r©fa€\h®d   (pz.oee®dlng  fp®m  p&gt   to  pr]e-
sent ) , Ar¢a  tpqnsversum  was
P®c€1n  lziradlanB
C®"mon; both  €paEsogtr.e&   8.nd
were  1ncreaslng  lm  glze  find  ntrmber.     But
after  the  8ha-96  inch  level,   1.e.,   coming  up  towards  ppes®mt,
fit.ea  transv®psu" dlBappe&r.¢d  compLeb®1y  ln  both  teat  units.
It  ah®uled  b®  noted  ln  Figures  2  throuffh  5,  th&t Gpassostre&
and  Pectin  de€reaBed  ln  size  and  number  and  did  not  ln€reas®
&g&1m  until  a  sllflht  rise  was  n®t®d  at  the  84   inch  depth+
the  60  1neh  depth  and  &galn  at  the  36  inch  depth.     By  the  72
inch   1©v©1,   two   oth®p   8pecles   of   Ark   {4=gg  ,_p~¥_¥~g,__±:g=  and   Ap€a
==__
8®€blc®stata)   had  mfitlB  their  ftppffifapance  at3d




11.     ARTALrslg  #F  ""`  GtrA"H}ITATIvi?  firm  f{!mLrm,STlw
VAFSm'EISevys   I.W  rHEr  Sfi#?Lff  rmms
fi`8   g€&tgd  bF  Helll,   frhffi  dlBnLnne&ranc®   of  E=£g
€r,®,r±siF®rsu" f ollgiv¢ti  ty  She  &pp®erariee  of ±±±±
±=£±  Sscti®oatfrt&,  i®  retySallng.3i
i}®xaeti#u   ifen¢
Ap€a   bpffinstyS#3t&re  lB  a
mud  tso€tan  dweller,   as  opposed  to  *he  tl€fa®p  titt®   fipk@,  which
inbablt  sFLndy  OZS  ro€1ry  bStt®ffig.     The  tl±aexpp€arftnc®  Bf  4¥g±
€rg!ttBqrer®uve 1n  r®1Stfp$1y  lcp#¢  mu"ben8   ±3   1ndlG9.tlvtl  ®r  fin
®nvlrarm®ntal-cllmBtl®  €ha,ng®  wfalah  €@nvSrt;ed  ltl€fel®  B&p&-
S\osa  rsa#  fF®m  8.  bftfil€alLy  Bud  bottom  to  @n  e"Flramm©"t&1
siSu&til®n  in  which  th®  t}ottom  urfi8  prin8plly  gand#.    "1a
scandy  bottom  would  &18®  tend  t®  ¢#efltS  a  gltuntl®n  lrf  rfuietr
the  haywct€r  €pa.nsport®d  F©wer  Shell  forrmlngr  mln®rstla.
roaul$1ng  ln  ©\  grBt!t3t}€10n  ln  tralve   Size  of  €ha  ®F9€©p®  &md
sc&11®ps.     The  cnu8©  ®r  th®Be  ®nplr®n"©rfeail  chnnffe8   ±a  drt
p#cB®ut  r&th€p  hysothStlcthl.     ire.S®d  on  lnfo#m8`¢1®n  BUEE®8tBd
bF  REelll,32  €b®  ®rmlrormffinsal-®8®l®g!1€al   ch9nge8  wers  €te®
r€3ult  of  cgr$11¢  €hthnges  in  tempemtu#e  plus  ft  corr¢9pt"dlng
fLt3€tua±1on  ln  8®Sy  level.
3}wl|gred  tr.   RE¢L11,   Der&enal  tiormunl®sttl®n.
32£hid,
i   ._ . . __ i  ___ii
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Flgupe  7,  bag©d  on  "elll'S  8uggestlons,  reor¢esents
the  poplodlc  fluctt]atl®ns  in  tempepatupe  and  "infall,  with
the  ass®Gi&€ed  rl8®  and  fall  1n  sea  level  whl€h  riesulted
from  the  binding  up  and  release  of  water  in  the  oolar  lce-
CapB.
In  Pest  I  and  11,  the  8h-96  inch  1®v€1  1s  indleatlve
®f  ffi  cll"eLtlc  wapmlng  trend  which  Started  flpproxlm8`tely
2hoo  8.   a.     This  w&rmlng  Spend  was  chars.c€erlz6d  hy  &  p©rl®&
of  mol€1ng  1&S-caps,   1e88  rain,   a.nd   9  rlg®   ±n  seffi  lety©1
which  ultimately  F©ached  ten  feet  abev8  ths  pr®Sent  level  &t
approxl"ately  18®0  8.   C.   (the  midden h®1ght  at  thlB  o¢cupa-
tlon  p©plod  ny&s  sufflelent  to  b®  above  the  high  tide  "fipk).
The  influx  of  rl8ing*   Balln©  wat®ps  lnt®  the  pr®vlously
briacklgh  bay  pr8gr¢gslv©LF  p¢due®d  the  ph®sphatlc  ghell-
bullding  mln®ral8  that  had  lea€h®d  into  the  local  h8yg  and
e8tuaLrleB  fluring  the  previous  hlr!h-palnf&11.  low  se®`-level.
Cool  per.led   (duping  €heBe  o®¢1   €grGLeB  the   level  of  the   Be&S
would  drop  because  of  the  enlargement  of  ttr®  polar  lee-t=ap8).
This  gp&dual  r©du®tlon  ln  the  mlnepal  €®nt©nt  would  ©v®n€u-
aLLy  cause  a  reduction  ln  the  v&1v©  glze  of  the  mollusks  and
would  p®3slhly  r6duc®   She  total  p®pulatl®n.     1.t`J®  would.
thar®fope.   $3Ep®¢t  during  the  w&rmlng  phase,   fpsm  2troo  8.   C.
t®  a.pproH1"ately  1800  8.  €„  the  "ollustr,  valire-mlneral3  to
reach  an  optl"uve  con€®ntratlon,  with  the  valve  8Lz©  and
count  reaching  gL  mg.xlmu"  ?eak  from  about  210Q  8.   €.   through
?7
1900  8.   C.,   ®r.  a¢   the   ®1ght-f©®t   {9&  1nch}   £tipth.     The   one®
very  bpacklgh  bays  would  rt©ach  this  optimum  eonditlon  ¢ondu-
clve   to  RE®1luBte  fapenrfeh  a,8   8ea  waters   ±nvftded   ltt   &n  ©v@F-
in®Feaalng  volume.     ,A.€   approxlmtit¢1y  £000  8.   €+   (€omln#
towards  the  preaens}   the  pe&te  optimum  would  h&vG  bee"
reached*   follciwtidr  hy  fi\  grfldual  re&uctlon  ln  the  81ze  and
number   ®f  sh©11f lsh  prea®nts  ag  the  bay  w&Sep8  became  ®xcBg-
slvely  8allne  and  pedu®®d   in  phaogphatgg.
wAftep   sut5fa   a  warm  period,   olim&xing   at   &b®ut   1!800
a.   #„   or  S.t  apppoxlmat®1gr  the  60-1neh  drspth*   a   ¢o®11ng
period   c®mmence5.
During  ttrls  cnol  phase  the  pr®v±ou81y  hlghiy  saline
wat©#B  would  ppogre8&iry®1y  be€om©  dlluS®d  toy  the  run-off  ®f
hlgtiLy  ph®sphRtic  gp®und  wS.t;®rgf  which  pesult®d   from  the
lner©aBing  rain.    This  flllution  ef  the  gallne  bay  wa€®rs
"ould  b®  htrgtened  by  €h®  1ow®rlng  of  the  gsa  1©v®1  1n  corr-e-
1th¢1on  t8  the  pr6vlousLy  mentlcm®d  hlndlngE  up  of  the  watcrB
by  i;he  8nl&pging  polsLr  lee-¢apB.     Slitlng  would  p©sult  FFun
the  epo$1onal  pr®®©ss®s  of  the  rain  and  She  pedu¢®d  tld&1
flow.     An  optimum  grtowth  pepied  wcmLd   gig&Lln  b®   created   at
the  four-foot  d©psh,   op  ®.bout  1600-1500  a.   a.
The  presence  of  the  muddi®d  bottom  B1Suation  during
the  Optimum  period  represented  by  depth  unlt$  96-1.32  inches
would  peg.clblgr  justify  or  ©xpl&in  the  presence  of  Apca
tp&nsvepsuffl  &t   th®3®   l®tyel3. 4t  other  lev®1S,   the  72"30
7#
1ffi¢n   1®¥ifelst&   #h®   #REu€flgr"   SgrSl®   ®er±£ffirm*1F  stiti   net   tic&u¥   i®ng
©ttouBis f¢#   ife®   rm-ie!SbfathiShme±nS   S9   &m   tsfj::Efi  .S=¥.¥[_¥€L¥~¥_F=E=±¥
1®tyel.ts     #hS   ©Epfaen@€iflm  fop  #h*$   1fl¢ts  ®g   an  !*upp®p-1ffiir¢1'S
givF  ena#®   gr®GGnfa   thrcffi
T_ I.' I    .... _  : _
StthgS,   ±8   @P®fi  f®#  &8&iSi®"E
rffiessa#Sfa  gkl*tet}ttgfa   ±S  urill  ts®  xpS*$1&L1¥  £%pl&inefl   ln   tshS
&fflsth®grl g   t£#neluffl®"s.
£Eg.       SW   REREP#SffiT`S,apl®FS   Bgiv.S¥T3   #ffi   :rraeF   goLffiFTffi   STfffyTS#I#RT
S,€¢®rd±"ff  #o  ¢1gmctr33  €be  ¢htingti#  +,hfa€  SSpefa#  in
E€&11¢tgr   ffi%ffi   ®#sts©p   grtsitF®   S£&a   &nd   giRE'fe®#   fl"fi   im   tihe   d&ffi@#g
Paft¥&tiS® Sf   `fiL#€ife   fr#`®fl®tyearffiThRE   RH   €fa®   den#th   uml€8 @Hfesmdinff
f]rS"   fah©   13£   1es¢ti   £®\gr&th  frca   fafaffi   SG   &"cfa   fitixp#h  tREp®   T*®#gifel#
&u€   £®   ft   afaangS   fiti   ffirfulm±tigr*      Hhafaae   E®,lfi'm±ti¥   €trifenffflc  ngSttled
"c€   ngivd±#sesfir±*F  hairffi   Sfty   ±tirty®fa#S   tsSEte   ffi`   ¥1£S   &mti   fit fth£1   ®#
*h®   ®c'®an3   L®ir€&5    S   ®em€±ELngB#*    ffi3Stsfi`ufa&   #£zB©   w®ml&   pp®diu€S
tsis.¥   s3ffimti   pgBul#B-#m®FiRE#  RE€®trs  gr&fi"&EL#   in#fatlfngr  the  tsctgr`es
{Sifee   ¢®mpagiviB8ts   fir   ±fa®   Ffilvefap   LSEife"   wlSfa   *thgiv   €®ti*erife   81€®
w®uld   fapp&&p  RI®m®   tFfillife   tsfaam   fa¢   Ir±gr®ti   St3"xptras£} a      Th   guSh
¢ag¢3e   tifa®   p@pl®d±fty   #efflxp®#®.tstfp®   'chth"ff©9   fflftitr   ¢ck©£z*   &aefltifa"tie
tlfi   flH®grtrstsfifig   fa"ffi   ed®€ife8Sftrgr   Sfae   am#ngfit   #B,£m#GR11   fifl   esug*
ffies®tiffitl   fey   REts&1&   grfft*&ti   ffi€£11   ts®   rtyffilfiffi   BiF®"   er£Sfe8t]u   tsh®   xp®tifep
£&ffi*fi&p   ryfigrlthfofi®ffis   e&mffi   Sifeffiip   fi##®Gfa   ®#   gr#®&"c£"#   pF¢±&ti   S®a
¥Ia FTa#S a:kof££gfg¥fr#:  #gfg8££&¥`¢38gTngffi#gffifty#g:graft iY®  % a nt SffF a
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1®v®1  flu¢tug!t±3n8.     ¥h©  gr&dugl  e"st€a#1€  ®hs,nges  th.Bt  h8ty®
o€eum.€d  ln  Florida  lndle,n€€B  fa  dQ€pening  ®f  the  ocetttl®  ®f
&t  I®a8t  elghs  fefBt  during  the  laa€  3500  ys&#3*3le     A.c¢©rd|ng
ta  lr]f®rm8€ion  8uppllea  ty   the  We®&a  H®1®  ®a®Rn®grEphl€
Ingtitt}t®,  the  o®eans  are  prtis®mtly  #©ttlng  d®en®r.35    Thin
de®p®ning  did  not  n®c®s[BarilF  ftg*ply  f uplnf  the  p®ElcE  ®#
canBtpu®tl®H  ®f  bh®  Palmer  Slt©,   bu#  1ti   1$  1ats®1yf   ln  uiett
of  the  pceiri8uel¥  men€1on8d  w®grk  bar  EuEl€n  and  i3ullen.  &t
bh®  J®hnf a   lslat±d  S±te,.
&   ®atrbDn  d@,€e  on  a  fish  w®1H  fouz§£   1n  "tifl¢®m*   ht].rl®d
ben©a€h  €hlt]t€en  f®®t  ®f  blue  ¢laLgr  rag  a,i#  Eo  B€iF®n  th®tl-
3&nd  yea",36     Th&8   |t¥tl|cst©#   a  drtyep©ning   ln  the  fufS?w  YThf?1thntl
8,r®ti   ®f   ¢te±zt&©©n   f®arS.      is®und@d   et]t,   tifal®   rt®ngivSa5®mtia   a
dG€givenlng  ®r  two  f€®t  per  One  thSugft"fl  F®ffi¥8.     I?gln¢  €h±&
r±gur®,   and  cot]sldSrltig'  €hE€  the  b®tSou  of  P®s€  I  €tRd  r#©BS
I1  fla€$  9,pptra*l"&€faLF  roup  thou3a.nd  Feap3  &flS.   th®   ®®Bftn
LSv®1  fat  that  tlfl®  would  have  been  t3£ffht  fS®$  lover  thtin  1€
18  now.     Clench  ftRTfh®r  8€ff€®S  €ha€   Buck  ®u@tatl¢  m®d±fl®fi-
tlottB  would  oz.®&t®  gr¢at®r  alt®ratlen3  1n  Flc#1d&  €han  along
€h©  pe€tsF  nop€th®pn  ¢®asta,   produalng  "uch  mos?S  s¢plkliRg
8®
8€D1®glc&1  ¢nang®a.     The8©  changes  woL31fl`  #r€fitlF  lnrluanc®  I
€h®  Local  "®11uBc&n  popula¥1®m8.
FTv®n  without  the  egp€€t  qFf  €i/alle  ®€®fln  rigs  and
fall*   fB8  3ugg®Bt®fl  ln  pr.solt}u8  parfigraph8,   ttie  p®rl®flic
cold,  wet  3#cl6B  would  coutribut€  to  an  lnflun  a.r  pg[3.v\e-
bt3iLdlng  "ineralg  frtltty  uplfflnti  Llme&ten6.     ¥his  lnflttx  ®f
mine*&1a  w¢uld  Still  exe©®d  bh®  opthaum  "fallti&#ffin  r8qttlpa-
fl¢H€8  1n  time,  but  the  au¢ceBdlnff  dry  pha8€,  with  ar@r`ttffiF
ut©a*h®It*   wStAlti   filLow  fk   p®¢®p€&1   ®r  tr®nfl.     #p&dunlly  fh®
tld®S  #SuLd  1®a¢h  &ztd   ®p®tl©  the  dl83®1ped  mltiSralB   ®ug  trr
*fu®  tr®€feon  g©d±meuta.   in  fact.   tr8na?®rfe  tiro  §fadlm®ntGtlon
&wa¥.     ¥hl8  #ou"  €faatiffei  €h®  bot€on  ®tftylromaent   from  a  ®®ol*
r&1ngr,   m`zd  t}®tten  phase  €0   9  uarm,   g8tin®,   g#us  b®€€on  phase
8im±1an  to   €in®   8lSq&ti±on   St]gg©eted   try  N®11L.   feu€   sis   S&ftte€fl*
d¢1®tilnff  €h®  1d¢a  of  rtlse  and  d€®lin®  of  bha  aG£&nf c  Level
&ttd   aiub3tl€t&S±ng  the  1d®&,  of  aL  gradual  ?.ut  €Sntlnu&1  plffia  ha
flSm   1©v®1*
¥hert€   1g   a   ff#®fit   fi®al  ®f  unEGot]nent®df   ®h8B¥tyflblfa
©tyidtgnti$  1tt  ffi¥or  of  the  zel38  and  ffill  ®f  the   ®cSEn'$  1®Fdl*
with  a   &1aw  butt  appSgrB8S'ive  eve!r-fill  1ncrma8€   1n  depth.
W.angr  8o-¢till®6   A,rchal¢  llthlc  un#tfath®pB  in,ce  t®  be  found
inland  from  €h®  @gr8@z3nti   3h®rellnS   of  Tt!ffip9   T3aF~*8ppr.®xl"®.tB-
1F  fiftgr  mL18g  no#€h  of  Ll€tl©  LqifeF&3Qta  ifeF.     Thea€
wt}#3€ahogr   9&t8$   1ntyffiplab±F  &ppeap  to   bB  1S€ti€®d  a  "1¥®   ®p
S|
"QrG  ±nland*   cm  high  #|na-bloom  dunes  that  "&`gr  1"difioffltie  old
b©&\€h  llntiBt     lf  ®n®  w®r®  t®  e8ngid€p  thaab` dti#1ng  the   fl.`r€ha-
±€  ®®P18d  the  o€can  level  mgbF  ha¢©  b€8n  88  fiHch  a8  ton  r©8ti
&b®vB  thg  prSBgnSnday  lair®1,   the  glBt  Srofll@  ®f  "Sgti  ®f  fafus
FIGs*leda  1#©Bt   €®&Bt   wot]1d  have   r®SulS©tl   ln  €heF   flGtidln&   ®f
"tiHy  1®H  apea8.     It   13  ®lBS  in€®treSt±ng  to  €on51der  the
p®8slble  whol®3&LG  fl®adlng  ®f  many  81tef   in  ans  GTrDund  ttith
Tampa  any  area,   and  t;a  the  north  for  "rmgr  "11gg*37     &1m®St
lnv&Flably  tho8®  fL88ded  81tG@  dn€fa  fiprrm  the   A,.I.¢hai€  P®rlt}&
op  ©fl`rl£Sz..     An  ®bvl®t]S  LnerSa3e   in  ocean  depth  ho.a
o€€ur.red,     Igrlt&s!p8ctiv®   Sf  ertr®€h©r  the  F18e   ln  Etr®  1t±ty®1   ®f
i;h¢  a®&  has  oc.®urred  ln  a  pBgular  patbffit*n  ®p  "h®th®p  thSpe
hdis  b®®n  fi  ®Ft}llc  r±sS  find  fall  with,  nn  ov®pr&11  progr.®8#1ve
ln€r®a8e   la  a€®ar3  d®p&fa,A   thei  r.egul€8  treuld  htiv®   bB®n  ttogiv
g©mti-*the'   ¢#ty&p®RE©nt8`1   find   ®c®1o#1€al   t#hffit}#®B  #hs*  have
tre®n  exai"1n®d  ln  tthlz§   1nvBBtlfi&tlon.
It   ahSuld  bG  ntrfeeti  tit}fa€   €h€   11'€hLo  H®s.kahoi5S  and   €h®
subm'spg€tl  Ei¢®a   £%  anfl   fBpound  Panpa   BELy  @F€flti€di  the  Pal"ep
filti¢.     It   13  1±tr©1F  bkat   the  fLGo€1ng  givF  th®g€   @1te8
G¢curped  &t   a  &Bt€  ln  ®JE¢®S@  ®f  six  thousand  yeSpS  &ffS*   snfl
fas   1S  "®n€ioned,   1"  ShS  fluthort§  €onclu81®nff *   a,1ife®tr  of
3TtaJ||ftr®d  T.   "®&||t   ''EIiss®#£®&1   t}10g®®ffp&Phy  Qf  PF©-
¥f3¥¥ -£:Ffgg?S;:di£;5RE # ffi Fl®rrlda   .€fee*E   qirtyt!?®tm.
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obvl®ug  ®roslon  at  lQtep  sites,   1ncludlng  the  Palmep  rilt©|
would  bend  to  r&vop  the  pz.®pos®d  bh®ory  ef  gradual  rl8.6  of
the  oC©an'81ev®1  rather  than  a  €ycll€  rl8e  and  fall  tfli:hln
the  past  four  th®usana  y®apg.
CHAPT"  V
St"MfuRy  A€rm   er}wcLuSISer.q
T'h®  bs.glc  opobl®"  inv®1v®d   ln  i;his   Lnvestig&tion  w&3
the  lQoation  of  and  the  analysis  of  a.  precolumblan  &pch©o-
logit:aL  site  that  urould  glv®  a   z`epp©sen±atlv€  pl€tt]pg  @f  €ha
molluscan  ecology  of  a.  spealfic  bay  and  ©8tu&rln6  envlpon-
m©nt.    This  ar`cheologic&i  site  op  midden  should  previously
hF.ve  been  dated  by  the  €flrtbon-1b  method  ln  ®rdeF  tsh&t  the
slt€  be  analyzed  and  the   inf®r.m&E1®n  ®ht@in©d   cgrp©1a¢6d
with  lmown  dates.     faftep  c®nsidGpation,   the  Palm©r  $1t®  on
Miad©n,   locnt®d  on  Little  Sar&8ota  Bfiy,   S8r&8ot&  GBunty*
Florida,  was  selected  a,a  the  test  site.    fThis  midden  had
pr©vlougtry  been  €®sted   apcheologl¢8,lly  and  dffi.t©&  bF  8tpaSn*
ppovlding  an  open  pit  from  which  the  1"restlg&tor.,   bar
extending  a  8a"ple  and  a  control  test  down  €h&  tt&11s  ®f  the
e3Elstlng  pit,  derived  mollusc&n  valves  and  aboplffln&1  eptl-
f&cts.     From  €heB©  r©coverBd  speclm©ns   an  an&1yglg  was  made
of  the  various  g®nerlc  gz.oups  Qf  mollusks  colle¢t8d  by  the
Indians  for.  the  use  as  food  and  secondarily,   &s  tools  or
orlnaments.    Following  the  cLasslfl€atlon  8f  the  mollusks
ppeseut,   &n  interpr®tatl®n  of  i;h©  mlddenls  eoologie&1-
®nvlpoumeut&i  evolution  was  derived.  bfts®d  t]n  obvl®us
changes  that  o€curmea  in  sp©el8,tl®n  and  in  varlatlons  of
valve  size  and  i;atal  number  collected.    These  ehanges  we!re
Sh
c®rp©1ated  with  ¢arbon-1ha  dates  wha6nev®r  posslbl©.
Gonolusion.    Of  the  vaplous  footi  "®11uatsg  taken  from  the
test  units,  nine  p©1Scypods  were  1"v®1ved.  wit;h  the  "08t
frequent  being  the  €ormon  Vlpginla  Oy8tep
vipglnica  G"elln}   and  the  Bay  #¢&11®p
(8rassostr@&
(Fe€tln  lrrad±ans
Lam&pck).     The  valves  of  these  two  Shallplsh  wep®  measuz+ed
and  Analyzed  and  were  used  as  a  prlmapy  fa®tori  ±n  &®tep-
mlnlng  ecological-environmeutal  ahang®.
In  the  class  Gast;p®pod&,  there  w®pe  also  nlno  repre*
sentat;1veB  r8cov®r®d,   the  most  frequent  b®1n£
algltus
Stro"bus
Gmelln.   the  Flor.ida  €onehf   the  Fig   Sh©u   {E¥=g_F=€=9_¥_
p][=±zEg  Dlltwryn) i   the   Llghtnlng  GGn€h   (.Q!±.±„F±=pp  pervepsun
Llnne},  a.nd  the  Tulip  Shell (Fasololarla .€._¥=+=±._P=9=   Linn®}.       The
vast  bulk  of  the  T#ollugt}an  r©"alns  ta`ken  from  the  test  units
were  of   sp©cle3  well  pec®gnlz®d  as  deBipfable  for  fo3d   ltt  Ba
far.  as  the  aboriginal  population was  conc©pned.
It  was  ncited,   after  the  eompl®tion  ®f  the  stratime-
tplc  counts  and  m®agur©ments  for  both  Test  I  and  the  coutF®L
test,  Test  II.  that  obvi®uE  envlron"antal  changes  had
occur.red  ln  certain  depth  units.     ThesB  Changes  involved
cyclic  lncrea3©s  and  decr®a8es  ln  valve  Blze  and  total  count
pop  unit.    The  generic  groups  of  mollusks  wlthln  test  depth
unl6s  96-132  inches  reflected  a  $1&e  ehang6  1ndlcatlv®  of  a
cool,   shallow,  mud  or'  slit  bottom  phase  ln  the  ecological
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eivo|ution  of  Little  S&r`asot&  Bay.     Our.ing  th].a  early  ph8Be  a
gpadu&1  1t]¢re&s6   1n  *he  Phosphate  content  ®f  the  bay  and
estuapln©  wat®rg  tock  Place  owing  to  upland  dlsBOLutl®H  of
basal  1imepocts  from  in¢reas©d  p&1nfail  and  ground  run-off .
ghls  p®pi®d.   aloBed   at  apppoaElm&t©1y  ftroo  8.   ct.     At  this
2troo  8.   a.  date,   ca  w&"1ng  SFBnd  gtart®d  with  a  gradual  r±©®
in  t6mperacur©  and  1©8B  rainfall.     A  progress±v®  rils®  1n  the
oceanlB   lengr©1  would  h&vei   at  the   s&mel   tine,   cp©ated  a.n
iner®fising  influx  of  saline  marine  w&tep  whloh  would  pro-
gp®gglveLy  flood  the  fo&ys  and  ©8tu8pleB,   c8`prylng  away  Sh®
slit,   reducing  the  ©Hc®@sivelgr  ¢on¢cntr@t®d  BhDs®hatl¢
"1neral  B®nt©nts  af  the  wgLter  until  a  p®rlod  of  op€1"um
coneentrafalon  ®f  t'|®ge  minep&18,   ror  "©1lusk  v©`lvg  gr`outh
and  numb®z.  was  poached, .   These  chang®9  ®€cuprad   at  apppo#1-
"gtely  the  96*inch  depth,  op  &b@ut  2000  8.   a.     A  conti"gd
rise  ln  the  o¢san*®  1@v®L  woi&1d  have  gra.dually  red.uced  the
mln©pal  c®ut©nt  of  the  bays  and  estt}arles  until  the  optl"um
e®nc©Htriatlon  of  pteDsphat®s  was  redu¢Bd  by  the  gradual
influx  of  pure  marine  Hat®r..    This  in  turn  would  create  a
gradual  I.©ductlon  both  in  gig,a  and  ln  nunbep  of  moliu©ks
ppe8©nt.     The   sub8equ©nt  tpansitl®n  fr*®m  mud  ®r.  silt  b®tton
to  sand  would  also  d®v®lop  a  sltu&€1an  e,nvlFormentallF
unsulted  to  at  least  one  "ollustr*  i3he  blv&1ve
Vers
i&r,€a  tpan8-
but  would  bring  about  fin  environmental  81tuat±®n
fulfilling  the  reqn±rem©nts  of  two  other  Arfegi  jESE EqH_q_S=£_`
@6
and Arie&   8©t5ticost;&t&.      B®th  ®f  thSse   flhellfish  &re  tHorwe
1ndl€ativ©   of  a  Band  b®€tom.     Between  96  inches  and  tr8
inches  the   ellm&t©   g!G&in  F®v©rg©d   tat   &p?I.oxlmately` 1$0S.
a.   a.},  with  the  ®ndet   of  the  n©Jft   coal,   rpain¥  phfasS.     The
optimum  grouth  pegrl®d   ln  I,his   ¢®ol©p  pha*qe   did  not  pr®fiuce
as  profound  a  chaLng®  1n  the  z31ze  average  or  nuwh¢r  of  valves
present.     This,  howeve#*   18   reaBon&bl©,   con#id®#img  th©
rapid  €poglon  of  ¢h©  b®tt®"  sedlments  that  would  hffiv®
I.e8ultsd  from  tha!  rising  ocean  level  9.nd  the  ln®p©fts©d  tidal
flew  al®nE  wlbh  the  r¢du€©d  lnflL]x  of  earth  gstll"®ttts  find
min©pals  I.esuli;1ng  friom  the  lowBred  annual  #&1nfa.11  duping
the  previous  warm  phas®.     This  ¢ool  wepiod   efid,ed   ®t;   approE1-
mat©ly  1250   8.   G„   op  nt  the  a.5  foot  depth   {301n®faes   cFn
the  FlgurBS},   and  was  ft}LLowed   again  by  a  «&rmlraig  t¥©nd  with
the  optlmrm  belnffi  r`eaehed  at   8ppr®¥1matel¥  1C00  8,.   €.,   ®F  &t
the  supr&®®   of  the  middetl   (Flgur.a  4}.
The  Palmep  Site,   or.  Nidden,   at  th.6  p®1nt  &ssoclat;a,a
with  psst  I  and  Test  11,  h9.a  a  surf8ee  d8,te  of  &ppgroximately
1000  a.   a.   and  a  bottom  a,qt®  of  2tho  T3.   a.     1£SJifhln  this  time
spread  three  ecologleal-environmSnt&l  p©rlods  of  change  wore
noted.     Th©8®  were  two  war'm,   dry  P®ploda,   e&,€h  €ontg.inlng  a
peplod  of  optimum  growth  for  mollustes  at  th©1p  mid-pc*int,
and  a  cool,  wet  p®rled  ln  betwe£¥l.     The  diiratlon  of  these
per.lads  was  apprioxi"&t€1y  six  hundred  F®&p8.     Slnee  the
middsn  was  abandoned  bef®pe  the  t®rmln&tion  ®f  the  last
BF
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warm,   dpF  p©rl®di   it  ean  only  be  assumed  that  ±t  would  also
h&v©  Lasted  @1x  hundred  ye&pa,1t8, ®.ptlmun  growth  peplod
occurplnE  &t  1000  8.  €.I   ®r  three  hundred  yS&ps  from  tfeat
specif±e  cycl©s  b©glrm±ng,   as  ls   111u8tp8.ted   ln  Figup©  7.
Owing   to  i;he   1®.ak  ®f  t}t>vi®uB  oroslon  at   the  Palm©r
Site,  whl€h  would  have  resulted  if  the  ®eeanls  1©tyel  was  10
feet  afoov®  the  pp®3ent  level  8t  1800  8.   €„  the  aut;horls
coneLUBions  were  based   otl  a  modiflcft2tl®n  of  the   lde&g
suggested  by  bath  Weill  and  G1®neh.
|t   1g  also  the  author.I a   concLuSLatl  i3h&t  trhe  Palm©r
Site  and  i;he  €o`t€en  Site  ©xlblt  sl"11apltl®g  thai;  tend  to
give  more  valldlty  tt}  thB  ®¢®1ogieaL  lntepppetatl®ns  ®f  the
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